SUBSTRATE AND INTERFACE EFFECTS IN GaAs FET'S (1)
H. TRANDUC (*), P. ROSSEL (*), J. GRAFFEUIL (**), C. AZIZI (*), G. NUZILLAT (+) and G. BERT (+) (*) Laboratoire [3] [4] [5] [6] , the retained mechanisms are : (i) a depleted space-charge of width W under the gate electrode, (ii) a fixed positive charge uss at the semiconductorsemi-insulating interface, similar to that observed in the semiconductor-insulating interface, (iii) at both sides of the interface may exist two space-charges, the negative one in the S.I. is related to a deep centers density N,, whose energy level is several kT above the Fermi level and, the positive one in the semiconductor to the donor density ND. there is a negative charge build-up in the S.I., (iii) V.. = VSUL, the energy levels in the semiconductor become flat in the interface vicinity, (iv) Vsu VSUL : there is a double space-charge build-up : a positive one in the semiconductor and a negative one in the S.I. (Fig. 5) The time response of the space-charge in the S.I. is responsible for the low-frequency output admittance relaxation phenomenon [7] . One (Fig. 7. 1) . The curve 1 corresponds to the first drain voltage increase and to the build-up of the space-charge in the S.I. and its image space-charge in the semiconductor. The frozen space-charge acts as a fixed charge and controls the following increasing and decreasing drain voltage characteristics (curves 2 and 3). These effects are greatly reduced in FET with a high-resistivity buffer layer [8] (Fig. 7.2) . But, due to leakage in the buffer layer, these FETs present high subthreshold current [9] (Fig. 8) [10] . The current-voltage characteristic looping and the low-frequency relaxation phenomenon are finally related to the semi-insulating space-charge.
